Self-esteem, depressive symptoms and anxiety symptoms in girls with Turner's syndrome (TS) were compared to those in girls with familial short stature (FSS) and healthy controls (NC). Eleven girls with TS, 9-17 years of age, all with 45,X0 karyotype, who were matched with 11 girls with FSS and 11 NC girls who had similar socio-demographic characteristics, were enrolled in the study. The Children's Depression Inventory (CDI), State-Trait Anxiety Inventory for Children (STAIC), and Piers-Harris Children's Self Concept Scale (PHSCS) were used to assess the extent of depression, anxiety and self reported self-esteem. The PHSCS means and standard deviations of the TS, FSS and NC groups were 56.2 ± 6.7, 62.7 ± 6.9, and 69.3 ± 6.0, and the STAIC-state anxiety means and standard deviations were 30.6 ± 4.5, 28.8 ± 6.1, and 25.7 ± 3.7, respectively. Study findings showed that girls with TS had lower self-esteem and higher state anxiety levels than NC (ρ <0.05). In spite of the small sample size, findings showed that girls with TS were at risk of psychological problems. Therefore, in addition to medical treatment and monitoring, girls with TS should also be supported psychologically by social, educational and psychotherapeutic interventions which aim to address their self-esteem and emotional difficulties.
INTRODUCTION
Turner's syndrome (TS) is a genetic disorder, which occurs in one of every 2,500 female births, and results from the loss of all or a part of the second X chromosome. Pure 45 ,X monosomy is the most common karyotype and is associated with the most abnormal phenotype. TS is characterized by short stature and gonadal dysgenesis. Single or multiple congenital malformations of the cardiovascular, skeleto-muscular, renal and endocrine systems are also frequently present 1 .
In addition to physical findings in TS, affected girls may have cognitive and psychosocial difficulties, with a characteristic neuropsychological profile. Typically, intelligence quotient (IQ) is normal but with higher verbal than performance IQ. Commonly there are visuo-spatial problems, difficulty with mathematics, impaired left-right orientation, difficulty with complex motor tasks, and short concentration span 2 . Given the cognitive, behavioral and psychosocial profiles, these features of TS fall within the scope of non-verbal learning difficulties 3 . Dominant features in preschool children with TS include short attention span, high activity levels, and impulsive traits. Later in childhood the short stature may cause problems related to bullying and low self-esteem, while from adolescence onwards the fertility aspects are likely to cause considerable distress 4 . It is stated that in TS, emotional problems, such as anxiety, depression and difficulties in social relationships cannot be explained by the short stature alone . Several studies have shown that adults with TS suffer from social adjustment difficulties and low mood 6 " 8 . Therefore, appropriate handling of the psychological problems in childhood might improve the outcome in adulthood.
With the present pilot study in school aged children and adolescents with TS, we aimed to show whether the anxiety and depression levels and self-concepts of girls with TS differed from those of girls with familial (genetic) short stature (FSS) and normal controls (NC).
PATIENTS AND METHODS

Patients
The TS group consisted of 11 girls with TS between 8.9 and 17.0 years of age. The diagnosis of TS was confirmed by showing that all patients had a 45,X karyotype. All consecutive girls with 45,X TS in the study were enrolled over a 1-year period.
The FSS group consisted of 11 girls between 8.7 and 15.3 years of age who were matched with the TS group for age, grade and parental education. The diagnosis of FSS was based on a negative height deviation between -2 and -2.5 SD, normal height velocity for age, bone age consistent with chronological age, and appropriate prediction of height according to their familial patterns. The TS and FSS groups consisted of patients who were recruited from consecutive admissions to Ankara University, Division of Pediatric Endocrinology, and psychiatric evaluations were administered at the Department of Child Psychiatry of the same university.
The NC group was recruited from a public school and consisted of 11 healthy girls between 9.0 and 16.7 years of age. Control children matched the TS group with respect to age, grade and parental education level. Clinical evaluations and scale applications were performed at their schools.
Pubertal development was staged according to the criteria of Tanner 9 , which was carried out with the consensus of two pediatric endocrinologists. Based on breast stage, girls were assigned as prepubertal and pubertal. Height standard deviation score (HtSDS) was calculated according to the following equation: HtSDS = [child's heightmean height for age]/l SD for age. Growth and development norms of Turkish children were used as population reference data 10 .
The girls in each group were predominantly from the middle socio-economic class and from two-parent families with both parents having at least a primary school education. There was no repetition in their education and they did not attend special education classes. Written consent from the girls and their families was obtained before clinical interpretation and scale application.
Psychological tests The Children's Depression Inventory (CDI):
The CDI was derived from the Beck Depression Inventory for adults by adding items relevant to childhood depression, such as school performance and relationships with peers". This inventory can be applied to children between 6 and 17 years of age and consists of 27 items, each rated on a 3-point Likert scale, and reflects the cognitive, affective and behavioral symptoms of depression. Evidence supporting the instrument's reliability and validity for the Turkish pediatric population was obtained and its cut-off point was determined as 19 12 .
The State-Trait Anxiety Inventory for Children (STAIC): STAIC is a self-report instrument that measures anxiety at the time of assessment (state anxiety) and dispositional anxiety (trait anxiety) in children 13 . Both scales contain 20 items which are scored on a 3-point Likert scale. It can be used for children between 9 and 17 years. Higher scores indicate higher levels of anxiety. In this study both sections of the scale were used and the scores were evaluated separately. Validity and reliability studies have been performed in the Turkish pediatric population 14 .
Piers-Harris Children's Self Concept Scale (PHSCS): Self-esteem was evaluated with the PHSCS, an 80-item self-report measure designed for children and adolescents aged 8 through 18 years". This scale provides a total self-concept score and six cluster scores in the areas of behavior, intellectual and school performance, physical appearance and attributes, anxiety, happiness and satisfaction, and popularity. Validity and reliability studies of the Turkish form of the scale were performed in a wide age range covering the period between elementary school to university 16 . The total raw scores of the scale were used for the present study.
Statistical analysis
Statistical analyses were performed with a computer package program (Statistical Program for Social Sciences -SPSS 11.0). Descriptive statistics were used for socio-demographic data. Scores obtained from measurements were compared between groups using the Kruskal-Wallis test. The Mann-Whitney U test was utilized for pair group comparisons when differences were significant. The Bonferroni correction for multiple comparisons was used to reduce type I error. Ρ values of less than 0.05 were considered significant.
RESULTS
The clinical and anthropometric characteristics of girls and the socio-demographic characteristics of the parents in three groups are given in Tables 1  and 2 . No significant differences according to age, parental education or occupation were found between the three groups (p >0.05).
Significant differences were found in height and HtSDS between the groups (Kruskal-Wallis test; χ 2 = 15.96, ρ = 0.0001, and χ 2 = 27.24, ρ = 0.0001, respectively). The Mann-Whitney U test indicated that significant height differences were present in the TS group versus the NC group (Z = -3.45, ρ = 0.001) and the FSS group versus the NC group (Z = -3.12, ρ = 0.002). HtSDS was evaluated by pair group comparisons and significant differences were observed between groups TS and FSS, TS and NC, and FSS and NC (ρ <0.05). Mean values showed that the TS group was the shortest group, and the FSS group was between the other two groups in height deviation (see Table 1 ).
In addition to the main findings in TS, there were three patients who had a horseshoe kidney, ureteropelvic stenosis, and hearing loss due to conductive deafness. Six patients were drug naive, two had received estrogen therapy, one had received recombinant human growth hormone therapy, and two had received recombinant human growth hormone in addition to estrogen therapy.
The CDI and STAIC-trait anxiety scores were not significantly different between the three groups (p >0.05). The CDI screens depressive symptoms and grades symptom severity in 27 items. Girls with TS showed more depressive symptoms at a subsyndromal level compared to girls in the other two groups. While six girls with TS reported unsatisfactory peer relationships, only two girls in the FSS group and none in the NC group reported thus. Eight girls in the TS group versus two girls in the FSS group and one girl in the NC group complained of academic underachievement. Three girls in the TS group and two girls in the FSS group reported suicidal ideation. Although there was no significant difference between the groups in the CDI, one patient in the TS group fulfilled the DSM-IV diagnostic criteria of a major depressive disorder 17 and one patient in the FSS group was diagnosed with attention deficit hyperactivity disorder 17 . PHSCS scores showed a significant difference between groups (χ 2 = 13.59, ρ = 0.001). STAIC-state anxiety scores were also significant at the level of 0.05 (see Table 3 ).
The origin of the differences of the scale scores between groups was investigated using the MannWhitney U test (see Table 4 ). It was observed that there was a significant difference between the TS group and the NC group in PHSCS and STAICstate anxiety scores (p <0.05). Compared to the NC group, higher state anxiety scores for the TS group, which indicate a subthreshold anxiety disorder, versus lower scores in PHSCS, which refer to a more negative self-concept, were also observed (see Table 3 ). Girls with FSS were between the TS and NC groups in terms of self-concept although the differences were not statistically significant (see Fig. 1 ).
DISCUSSION
In this pilot study we aimed to investigate whether the emotional state and self-esteem of children and adolescents with TS were different from those of children with FSS and normal controls. The main findings of this study were that girls with TS reported lower self-concept and selfesteem and higher state anxiety compared to normal controls. These girls also noted more depressive symptoms at a sub-syndromal level and subthreshold anxiety symptoms than girls in the other two groups. They experienced more difficulties in school and had fewer and less satisfactory peer Z-scores and differences between groups using the Mann-Whitney U test relationships. A majority of these children did not evidence a minimum number of symptoms to warrant a psychiatric diagnosis. Nevertheless, the existence of suicidal thinking, academic failure and poor peer relationships indicate serious psychosocial problems. Self-concept and self-esteem are thought to be 18 protective factors for psychological health . Our findings showed that patients with TS were the group under risk for emotional disorders due to lower self-esteem, higher anxiety levels, an increased number of depressive symptoms, less satisfactory peer relationships, and lower school performance. These results are in accordance with previous studies which indicated that girls with TS have low self-esteem and subtle behavioral problems without the presence of severe psychiatric disorders 19 ' 20 .
TS vs FSS TS vs NC
A correlation between height and social sufficiency in TS and structural abnormality in the X chromosome is associated with behavioral problems 21 . There are studies about positive results of growth hormone therapy on self-esteem, social relationships and behavioral compliance 4 22 ' 23 . On the other hand, there are also studies that found positive changes in self-concept values, measured by PHSCS, in adolescents with TS monitored longitudinally on estrogen replacement therapy 24 .
Some researchers, who reviewed cognitive and psychological difficulties of TS in connection with non-verbal learning difficulty and right hemisphere function disorder, suggest that affective recognition difficulties may cause psychological problems 25, 26 .
Girls with TS, who had difficulties in the interpretation of body language, had limitation in social behavioral capacity through language pragmatics, and difficulties in understanding social cues, needed more structured activities, such as organized games 5 . Therefore it is clear that psychological problems are the result of the mutual interaction of genetic, hormonal, cognitive and neuro-anatomic factors rather than short stature alone.
In a clinical setting, cognitive capacities of children with TS should be evaluated at the preschool period with special attention to learning disabilities (i.e. arithmetic underachievement). During adolescence, their social adaptation as well as their academic functioning should be monitored in order to determine whether psychosocial support is necessary. Psycho-educational intervention programs were recommended for children with learning disabilities, and support groups were found to be especially helpful for adolescents who experienced social adaptation difficulties 27 .
In this respect, psychiatric consultation requests should be adopted as part of routine clinical practice for girls with TS, especially during transitions such as starting school or adolescence. This will enable the clinician to detect emotional and cognitive problems at an early stage and initiate psychotherapeutic interventions for children and adolescents who experience maladaptive interactions with peers and difficulties in coping with novel situations that are anxiety provoking.
A limitation of this study was the small sample size which should be taken into consideration when interpreting the present findings. Population-based studies will highlight the genetic effects on brain development and functioning, as well as providing clarification to complex features of the syndrome.
